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ABSTRACT : PROBLEM TO BE SOLVED: To provide an illuminator, etc., that forms various light 
intensity distributions at prescribed surface. 

SOLUTION: This illuminator, that illuminates a mask 14 on which a prescribed pattern is 
formed is provided with a light source part 1 that supplies a flux of light, a conversion part 
for light of flux that contains diffraction optical elements, 51 , 52 and 53 diffracting the flux 
of light from the light source part, so as to perform wavefront splitting and a relay lens 7 
overlapping the diffracted fluxes of light with each other on a prescribed surface and 
further converting them into a flux of light of a prescribed sectional form on the prescribed 
surface, an optical integrator 8 that forms a substantial surface light source based on the 
flux of light diffracted by the conversion part, and a condenser optical system 12, that 
introduces the flux of light from the optical integrator to the mask, etc. Diffraction 
properties of the diffraction optical elements 51 , 52 and 53 are variable, so that light 
intensity distribution at the prescribed surface can be varied. 
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*itc vx i/ ( -7 - f ) ^(s^-r zmmit 

■ 3 tifcJMK*** £ ffit » x mmw 3 ft/t v x^ cd a £ 
- iile«S^SS±(c Jf^fiST £ III i *#tt © 

"3" £. 30 
[005 1] 

[^E©»S©«jJ»J] feTF. »(*Hffl{c*-3l»T*|6W 

[0052] <* i KMii) m 1 tt, *^^©Slite© 

i'Vl — 1ffc£^D3fciIl*>&©3fcmtt. t?-Ax*XA 

-C*^> 7 ^ -Y T b >X8 ©AWffi^SaWiC^— 

[0 0 5 3] CCT, ^rSl it-AXf^>^2 

\s-%XhZ>r)5 47 4 U>X8 <!:. jt^3R-T-C*S «J 
U-U>X7^P.%^^REU>X^H, 

«ffl®£#©WS»MilS£##7 5 47 4 U>X8<DiHm 50 
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IM©«t3:^Wti!g#!-f -Sigfti J5c otl>5. 
[0 05 4] V=?47 ^U>X8©ail«©ffi5feiS 3 &^ 

6KJ:»)aii**©»tt*lWIR3*ifc|ft v a>^>1t" 
#^1 Ofc^O-HMgTr&J^K:*^**,, C© 
J: *> fcM3*ifc#jRtt. 'J u-ft^lfc 1 2 a 
^-^tfraBSftteU^^fctt^X* 1 4£SBffj 
(Ci&— M^-TSo CCt, =J>-r>1J--*^l Oi'J 
U-#WR 1 2 £M©3fcS8<Wttt. RSHJffiB^S-T-S 
fcti>©ttSFtt9 1 l^BHg3iart,^. *L-r. £^ — JQc 

1 4 ±SC^fi£3 n/c £ - >ZtmytW#X$>2> -5 X/> 

[0 05 5] CC-C. HjOt^BACttt, 02 (A) fC 
mT«fc5«:. 1g3S©0»ofe^^5 1 , 52. 53<h. 
«a©itft77-rriU>X5 4, 5 5. 5 6i#5gfcW 
6tlTt^„ fit, ilOt-^MT HCi<33tWA 
X**i|>"i UtKjU^'6 A^IillteS-yrSff-e. lslJ)f* 

iKO 6 1-6 6 fe|5)ttCC. 02 (B> (C^-ri^K:. a 
* ©MP Jf£K4 W-T 5 m 0 * 5 U ^^^.^ 6 B CC J: 0 jitRW 

[0 05 6] U*"JU^*6A«:0fi-r.5C£-C. Wfo? =y 
47 41>>X5 4~5 e^riltRO/cBftt, 

7 4 ls>XisZ7-Atrji2>. CCD#7~)l>?7 47 4 U> 
X^X-f-A-CW, 7 7-f7^b>X8©iiUiI(C. 

U>X©l/>XSMmi77-f7-{ U>X 

8 © W > XS#^t n i <DS m x n OCtg^T -5> SJ:©^© 

Y7YU>X5 4tt, MP^O 6 blCttmi,, ISJ^CU 
>X5 5 tefgW 6 3 (C, P>X5 6ttiK<3 6 4K-etl-e 

fiSwfflSfj^^^T-Y P>X54-5 6tC#j£"r4»l 7 
7-fT^W>X?rW5^r. S©/h3OMP^0K» 

[0057] cntc*f lt. *mmfcm<Dwm>-^ 

C©<t5«Cfifefeft»©mi 7 7-f7-/U>X 
Mimx\Zffl®-yv47 4 U>X54~56) ^^0^ 

i ~5 3 zbmvixzz,* sicmmztix^zt tx& 

[0058] ±ieL?c^ i ■frhmzomtfrft&m 
*5 i~5 3©i*ite«:-3i»Ti»wr^. cne>©^ 

->^>S3S^^->?:i2g:Orf«fi£3*lTl^ < , S3 
(A) B, B«f^***X^lflj*»6mfc»rl0K«4^ 
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< / C%Z>±Cftt>2-l<DffimHffiL$>iX. 133 (B) 

KSTjcstcoaat (mmmmft) #&<ft.s„ *©& 

i. HSWffiP. -3*977-f7-f U>X8©A*tffil:T 
3a©*»R»«*ff-5Ci*«-C**. ftfc. ±KB*f 10 

£ll]ft3#*:£-r©JR^££*?4>©*(,>5. 
[0 05 9] 04 (A) HE. -«i OT* 1 

lK36S!*JAIfreaW-47n-r*«tia-C**. 0 
4(B) ttB«*XMWftfci^. 14 (C) W 

zxs-c©fta46».i-r.5„ i ©@*r«tt 

[0 06 0] H5tt. »l©@*r#5**F5 
T 4 U > X 8 © AMHKJBJ&r S JPPt^Jg&sBWr -SH 

^i©hiJt*^*^5 i ^jgffl-r^i. mi© 

HJf^tc^f). HJfr^©7tm©»rffi^^BS^^« 
&Cft£. f Ot. l> U-U>X7£jIj®l,fc3£j|?«. 7 
5>f7-/U>X8 ©A*fffl±"C . IWCw-rWWHWR© 
ffiMtttt I A©#K«H3S— ft#$SS#ft*J&5»--S. 30 
CCT. .^-C^Ttewii, tH 1 ©HJf^^T-5 1 tc 

#i6orEB3nfcRiPtt») 6 eccfcsnntHJftAA* 

HO«* 6 6 7 5 -f 7 -f 
U>X8©g^U>X8 a©<&£RgBJ-Ci*&©-C. ^® 

[0 0 6 1] — V£*m<Dffim7 7 47 -/U>X5 4 
- 5 6 © jmBttltitt ,026 ©»*-C^-r i ft *. 
C©fc«>. U>X8©$iHJWcHEg;**rtV 40 

SHOR»)©JBtt**l82 7 (A) ©<fc$fc*MIB&tt («♦ 
T'fc&iS^Ctili&^-YTH' U>X 

©#«*»»* s n-c i/ * 5 ©-c, *a«^*5A^f < ft 
s. 

[006 21 *1 ©03H&5S3IW-5 1 (c^>ttt, 5 6 

a-r*^S«:Sr#-r5il3RU>X8 a©#©fi§ifP(crSo 
rHNitffto-tt&C: t*>"C*4. C©*B6. B»r#¥JR 
+5 KD®1fT?lg.6.. dvOyffiWZmmZWLX. M7 50 
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(A) {C7jrTJ:5(C, 77-/7-ri/>X80A«It?. 
if '^SP©7ic5^StJa2SP©^S^flj <t**Sft •£ «fc 5 ft 
^ft *S^tt©MW«« I A JCT £. CtUCj: 9 , 
gS£U>X8 a©**JI88I"rac£*«'C*4©'C. tti9 
tt©liIPi& 0 6 6 tSab-cftpte < IR9J-C* 5. 

[0 06 3] *fc, ^l©lHlJr^5RT5 1 ilT, H 
7 (B) K^T«fc<5K:. Hl^^finjft^tftsgy. rtffl 

^Mwicmmz tn, *>©©a$ 3 K^-t>-&fcfliBj^ i 

A&Cft«3. MFJItC. Ig<D^-t^^o-5, 3 6tCj$ 

[0064] * fc, *l ©0*96^**5 lilt, EI 
7 (c) tcqVTJrttt:. NfflMtttAottM.- 
»^£t>tc|fpniMFjgtt <H©*K) <fcft£J:5ft[sl 

C*UC«fc-pT4>. 7 7-fT>fU>X8^fiX-r-5.g*U 
>X8 a © 5 *>MBJ3CCfiJffl 6©©At 3 CC-^tott 
/cflgBJ^rtTft 5 C <t ifi-C-ft . «RW**-flE*ff 

[0065] ^fc^ •y'jA'TA U >X 8 3£g 
L-r^ftUJ^tt, @»T^©KffiJf^©^^n0X« 

>X8 a © 5 %MB^fC*iJffln€> £>©©*£ $ (C^t>#?c 

[ 0 0 6 6 ] H 8 «, Slllf 36**^5 1 ©W^iii 7 
^-CT-r l^>X8©gf 1/>X8 ai©B5^*i^BJ-r«, 
ar*C, 08 (A) l*@»r3t^!*T-5 1 *. M8 

<B) {S^^-YT'i' U>X8©— gp^7n-r„ S^^^BJ 
e^ft^^tC^ [hI*t*^^5 l©W3S)«i«5 1 at. 

^ 7 >f r -f u > x 8 ^iffij-r &mm u > x 8 a ©x y 

Brffiiti, ife«:S73 0-C*9. mzmmtUZ 

(c^snri^,, c©«t^fti9:j£tcj;»). 77-f7-/ 

U>X8 ©WfflffiK^Sn^Tfe.^JiJLM©^?!^® 

^s^stft 1 ?. cn^jaiKWtc^ffi^asi^ftf c 

<t*5f^€.. OS*). 77-f7-/ U>X8©HiOTJ©^ 

P«9 6 6 ©tttK*Jt#4 B«Wfc#ttatfM&©*&-H4 

^1 6©l&-ftMW4Sfi£-r-5.Ci*s-Clr-5„ 
[0 06 7] ftfc. HJf36**-T-5 1 ©W^$l«(5 1 a 

^5 i^©A*ft'-A©xYBfffiff^©c^-rn^©^ 

^5 1 ©**S8R**}15lsSan-C(f»*«*iia«f**3R 
■7-5 l-©Amtf"A^i*. <t^>tC^7-fT-l'U'> 
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[0 06 8] JBl5§*fl=%£E-r4Jt£. ^H*«*-*M 
T2K:J:^Tl^l^'6B£@i|iK<*-t*T, fflDtiWtL 
X, 02 (B) iCmt^tm^^f) 6 3 6 

«. *16>H9f5e¥*?5 lfcjtH+fcflfcBSttfc** 

[0069]$fc, -=&-d»MT2iCJ:i5 UjJU<;<6B* 

*MTirHJOl"<BA*II(6U & 2 OBffi&KR? 
5 2**SS*tCfif@$i±^ <> Sr2CD@*f*^3R^5 2 

ZftL,tc'&, Vz/ATA U>X8©A«f®_kT09 
«IAtMtS. -t©fc», ^*©li»7 7-YT-TU 20 

10 0 7 0] § &(C»* 0 < tt. ESoIM©5 *S©- 

■?<DmmBVi&&ftB, ^(c09 (b) tc^-r«fc^{c£ 

ft^5iK£L;rcfc©£ftyB-r£<!:. 75^7-/U>X8 
S 5HR U > X 8 a ©* # 3 K ft SHU K ft * 

©r> mk©^-^*^ loo 5 h icm&$m*fa± 

[0 07 1 ] WAT 4 U>X84«Rgf 30 

tKCtS^JLT^&^Jg^C, E3oS^©(slSf^;©^ 

JBT SCiKJ:^ 75-^ T-Y U>X8*^At!c-r-S'5^ 
sfcBttMR U > X8 a ©*# ;* (c«t«rMmB«fr 5Ci 

[0 07 2] *fc. ^r-9MT2tCJ:0 U*W<6B4 

*MT1-CUjJOI//<6A*HIkU » 3 ©H*?*^^ 
5 3 *XK4><CttK31*S. Sfl 3 ©@#f3fc#*?- 5 3 40 

*3©B*r»tt4*i/. lai otcsvj-i^cc. mm 

<J U--U>X7 ZftLXy =7 AT A\s^XB<DA$m±. 
C©/c*. S£*©ll)7 7-f T-f U>X*ffifflU/c 

[0 07 3] fcfc, 77^7^U>X8«t5#f 
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4 fc SIU«f Ittefc^f £0&r*^3&^£I2g-r £ C £ &C 

£9. 7 7^r>f p>X8*rai&-r&i&g&gsitu>x 

8 a©*£3K&5i§ttMBJI ; S:fT ^CiJ&JTIrS. ctttc 

[0074] &.±.<DmmBmx\z, m 1 <ommt^^- 
5i<Dmnmmt. ^5-yt^u>x8©s^u>x8 

a ©KS?fJ«<t 36*ffi«'C* £4 LXH&PMl> tctfi, I2S 
£►'3 ©HUt***?- 5 2, 53 ©W$aSP£4 . V r> AT 
•YU>X8©S^P>X8 a©(KE^fc5l<HC^<Ki 

Rtf3©0*f*£3!!?-5 2, 5 3 £StRt,fc«£&Cfc, 

y^ATAu>^8<Dmmwi(Dmam*)6 1 . 6 2©a 

<t*s-c#. S^lCttU^^^l/ 1 4*>r>x^ 1 6©i§— ft 
[0 07 5] ftlcmmRRtbX<D[s*i>)l,±<7 

tux <mfo±z&&ft¥mcztLx®® z 

£t§^5c«, jSM 7 >SiJM©*X^^*;l'-Y>f yu- * 
4 L T © 7 =y A T A U > X 8 =&»j£-T -5«gt©^ U > 
X8 a©ffl*©ff^#g#ff£tK4&.2> (08 <B)«# 
m) . t©*§£\ 7 7-YT-<U>X8±tCJf^SnSM 
W««©xyi?©*iSi*t. J*£fc©S5?5b>X8 afc*j(,> 
•C^^i^tft-r^^rSj (ASfl«){Ctt^3RU>X8 a 
JS2(C»-jft^rWr) iCfjfiftSi, KSMWffiibr© 

•>x^±-c©MS^ : flj*s5t*B:^i6j(c*ji,»r3fS©^ 
Co 07 6] *ct, mc4mmmm^n st^wx. 

A U >X8 ©AWM±^Cjf^$ ti-S 4 oOIWOi 

•yv<jynn^. y?ATAv>x8*im&z>m8L<Dm 
s*u>X8 ao^ac^isjK^t&L^rp]. -ofommi- 

[0077) 11 1 (A) (J, 77-f7-fU>X8©A 
*tffi±iC?fi^3 *a£ 4 o©M?«^JIi I A©0«?rfflR^ 
Ofc^l?r*T. fl/t, SI 1 (B) », cn61t 
SO««EIAi77^7^ U>X8*«^T-5.«^ 

©*§-&. ISW«B*S I A©i-v^«. MfU>X8aK*j 

[007 8] si i <b) frhbwzfrftm*), rtn^ 

t*©MW^« I A©i 9 5^*5, 1g^©S*U>X8 a tC 

[0O79]ftfe, C©li^ WAT A U>X8©W 
HHW©WP«*)0KJ:-,r. 1S^!©S^U>X8 a©e> 
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t,>r«. mum 9 zmitt^m-s atatmAmnt 

ttWDJWWflWI I A ©{ig4S^lRK^ 3 

[0080] */c, aii (o tcm-r^tc. 4-o© 

ttt&lSJiOH^CHTtf, 01 1 (A) <D£>jlZim<D 

mmmm\ A<DB^fummtLfcyji)K mi i 
(c> <D£*>t<cmmt? v?4T4\s^x 

[008 1 ] ^*MS^«g-cw. «S:cDsaigffit^ i a 
©#|SJK:?9 r> /cMS A 7 li*:SS*fc J: «J S# <* tt-Sfc 

-j i^ - u > x 7 s wmvmmmm i a ©am* i 20 

LTtt, eii (D) «:^-r«fc^«cA^ff^T-*-?rfc 
^■(6j{C>PtL/T$4*«:^^*S I A©x ? ^Ai^-T^ J; 

[008 2] IfU>X8 a<3[)^^(C>PflS-r 

znmiczi Lxmtbicmwmm 1 a©x ? ittf&m-rz 
J: Mcifcsrr {^^©^tmAftJfcttftK 

[0 08 3 1 01 1 (E) tC^-T figHj 30 

«i§& 1 A ©Jf^ttjg Wc* ->t^ii,>„ 

[0084] mmmmmmifi^mm^mm 

?*-^Ti *<DX-i.^S^U>X8a©^S^rrS]{C 
ft&-f&J]fat¥-ft£rj;-?XL3:*>m-£i (fftiLtflS 1 1 
( D ) K^-rSflglMJ* I A4-£©i!'l>4ctM>£ L-T 3 

o- 0is3itfcj:-5^jg^) . nsaA7©ffi^#**« 

[0 08 5] Sfc, £Lh©Wt?tt. 4fiffiMW4Htf^i 
0T75-YT-YU>X8 ©A»fM±tC 4 ^<D%kWmW I 
A*ff$fiXL-/c*J. ±1E©J£««, 8fiSflPJft£'©£fi 40 
ffiMB^tCtfEffl-CtS. U>X8© 

©X;-y:£|Bj£. V =j 4T A U > X 8 *mf£? 2>tSM<D 

<*tt Stitch M8lS#fc©S3-tt£flLh3l±*C£ 

[008 6] «±©««3 . HJritWFRCf y u- u> 

x(c«t-3 xmmft&m -r > ?■ y u - * ©Albeit $© 
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<t *t JfrT £ tc*f b T ffl < J: 5 tc £ C i (C <fc 
0. MMWffi±-C©^A^«:fi?«3-a-/c«!lg©iir 

3?.tC*S«#tg©|6j±5:S.5Ci*i-C#-5 0 
[0 08 7] cct, ^tep^cfews^-f r-ru 
>X8(DUMtj:mm.<£-?^T®.WLXte<. mi 2 
(A)W, 7-7-fT-l' U>X8 4{BI^6,MfcS-C* 
«5. 01 2 (B>«, 7^y>f U->X8=£^WciQo 
-cm/cS-C*-S„ ^©i^ 7-7-fy-f U>X8 

**t^i6j{cseg§n/c2o©*^--^77X8 i . 8 

1 s 8 2 ©fl*ffi©*4ig|5 (T&Pi&ttifi) «CB. igjfcglit* 
itt, n^oimc^-T- 4 >?8 1 a. 8 2a*J«IS 
n-CC^-S. C©M3-f-(>y8 1a, 8 2aiStf 
fcCiKJrf), @«f^^T5 1~5 3*^©0^*s 
s 4 XyttljX. V3-i>)\, 1 4©A£->®-?"7X 

[008 8] CCT, O^ftil*. 0«f3t^3R^©«jg 
WmK&^X&ttZmMftfoftOjCtX-iSbZ,* C©0 

y u - u > x 7 <&M&Mstcmyt urbt^>. 
istc&ix, cojo,xyt*ffli.Ltcm^ mz-imi o 

-co:. ftBHJ^i A ©**«:«, WZi,>®m&&xifX 

iCltL-S^. fCT, il2 (A), (B)©<fc5 
m&!±< l cm%:^-7--< >?8 1 a, 82 atmu 

©-?*>£„ 

[0089] il2"C(J, 2o©^'-^7X8 1, 8 
2(C^-n^'tlii*3"7 : -^ >?8 1 a. 8 2a4SSLr 

mism, ^-rti^—yjic-oi^xo-x^tom^ 

&&ft2tiXl,>tU£J:^C±m>1>£X<btti,\ Sfc. 
A*fffliJ(Coc>-c«. myt?—?j >?8 1 a©f^t>f3fc 
ffl-T ®tt!l4*S 0 T *Jt > X i> <t t, \ 
[0 09 0] Ma-f^>y8 1 a. 8 2 a©?fJtK<t 

>^8 1 a«:-^C>Tii. 77-f7-fU>X8«T5 
SJR U > X 8 a ©X Y »rMJf^4#{i i L, tcj&mc b X 
*s< Ci*itlS IA>, y?-(TJ U>X8©AWtIiJ«. 
U^f ;H 4©^*->®£ft@!-C*&;to6, g*U> 
X8 aCAS^^SP^-WtCji^Sn^Ki:. Ufl>JH4 

[ 0 0 9 1 ] fcfc. mn&<0 6 1 ~6 6©ffif*9f©P.BJ 

©*}tBfflfJ©*^'-^5 X 8 2 (C@<£*tl*©jS*^- 5? >4 

[009 2] 013ii, 0 1 2075 -CTW U>X8© 

«a*aaKL]t«-c*4. si 3 (a) «, mtuc? 

=yAT-i U>X1 0 8 4ffliW*>e)Sfc0t7*O. HI 2 
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(B) «. 77-^T^U>Xl 085:3KliiC^tlfc 
S"C*S. C©if£\ *;<-*7X18 1, 1 8 2tCjiS 

0 8<Dtf*-TS^U>X?:^i?<75y5-^Tl 8 3 (C 

xtftCjS^-fv >f*Sfif cttc J: iX&mbtcb 
<DtTZ>C±frT'%Z>. UvXtttPhU* -m+l 8 3 

10 

[009 3] 7-5-fT-Y lx>Xl 0 StbKfeWS^S- 
S£M 8 3©gBg«. 013 (B) fCinT &©CCW:P1S 
§M^„ 0#3fc©AS«SB-?\ ^^^{cieDtia 

[0 0 9 4] 01 4tt. HI 3 0D7 5-TT-Y 1/>X1 0 

T-YU>X2 0 8©*-WC^5-^2 8 3*^fiR-r-2. 

8 1, 2 8 2©5%ffi*ffliJCCP3P£iS:tt. JB3C8WTC* 20 
£S3fc«2 8 4©^*rt>6^tfJL.fc^i££^ii;n:2 8 3 

<, ffi&©ff2tK©S3fc«2 84*77^T-/U>X2 0 

1009 5]^K, K«K0a«ttt1££&-3* 1 <DMffi 
^m=F5 1 i. R^©5§PiK0 6 5 4*Ha*£*yttT 

U>X8t». 0 1 2~@ 1 4-C^bfc0^36 
©jt3fe&*fT*>*lTt,>S 
[009 6] C©<fc 5 %ffl^*>#©P.B«-C«. ±IS 0 30 

fcHOR »> e e ©*i^ 4 a a •? . troortfimg o #a i » 

©8IH$tt 4J$-3* 2 ©@«r***^ 5 2 4 PW*IH§P^ 

1 tfflum 6 5©ffl#£fctf©li££lii«©5aS£f¥ 

[009 7] U*'jU,K6 ArtCCfcWSHIST^* 40 

^5 l~5 3©iBK;£i£{i:ot,>TSJHJ-fS,, 01 5(C^ 
•Tct^K:, *@*f*^3R^-W. GM3I1 0 5 4HciRsjS: 

c©ssaio5B. @»f3t^^5 1 

~5 ZttftirZ&mfrMtl 0 5 a t. ^m^frvi 
Wt*5AA-^X 1 0 5 b o^o. m 

«t3(&^^ 5i~5 3«, mm®& i o 5 (oftimmte 

-*7^ l o 5 bKi-o-cGSSSft, 3fc*fc(cSie&:#l°l so 
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(c|igL-c{i^feJS*;u^- 1 0 5 a&ct-jT&ffiSttS,, 

c©t&&. i^mifitfm-tzmzijrt-ijvz. 1 o 5 b 

■C 4> . MK£H*r%¥X?- 5 1-53 * cift 

<. Stfft*^'-^?^! 05 b©^©*{Cj;-5t, 

[0 09 8] CCt, 0«T^*^F5 l-5 3©3fe«i^ 

«, Blf***^ 1 ; u-u>X7©tt.£{ig*>e,3tfii 

[OO99J016H. Tg&V -Y X©Sfe£=&gi9J-rSgt 
3ZMX-&h. X«, 04(C^L/fc± liK^U 

#S*-5 1 * 'J U- U>X74>»£M«**-U;tei» 
@*r3fe^^-5 1±©*£ 1 Ofc± KA 

ML-cmbmtj;GtM<<c$>z>mm u >x 8 a &c A*f-r * <t 
&siu>x8 ap^-cimDaa^ASf-r-So c 

tif,©36m«> U-5 L i'^SSiC$>2)^SF^') 1 1©<£ 
-Y X£f6£-rS. 

[0100] ytmi A^©36*sx+i/vu— tf©j;^(c 

^fi{fta*i*-Sfe©-C*-o-Cfe > ^^-YXttfii^Sti 
tto. !3IH©^«©3fe*»7feilS©l%jRfta{cJ:orffl^ 

SSU'>X8 a±-C©AS=f{4g*^i^©JS^6-> 
L*U 0»f36^IR^5 l*s>; L-U>X7 
©&*{£§«:* C <t . jfiB©ffl»»^ L/ 
HffitfJiCfct^-C, H^«SBA*f©ti^©jgffiWSl?: 
,^«Mf4AW©l»^©^®WS2?:^-r o C© 

j^k. ^t^(fta*^*'>•r^ i {4tBll*^*L-^c^©•r. 

S^©ftJKa-CM^3fe*5AWO/c4UTfe. 

(*. mw%W 1 i±«ci5Ii;T^*->%^i/*5. 
-r^cfc^, ^|i!ftaK: c t^T^^>©¥^btt|ac6 

[0 1 0 1 ] H 1 7tt. *»ifi^K:*JW2.T^^-fX 

©«4i»±*i!iwr4itscia-c**. c©«^. mtir^fe 

^^•5 1*'J U-U>X7©^{4g*>6^gB«d 

/cwi»bri5gurt^©-c. §mft aicjc^x ± ua 
*0«H*ffl*f W*c fl£4 b , ^t^^ a icfc C ttffimtfi 
^t^CiW*?,. C©^«, 77^7-fU>X 
8iCA*f-T S36*t©ft^*i »J U- U>X7 <DM£M 

T^^^x^s^^ss^cc^ftsti, mmmi 
-Yx^fgj^sns. 

[0102] a*. ±ie©{4ta^«. ^uft a&—mt 
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U>X8 a©ffi{g{£g (^tt^6<D^g|) J(S9i«n 
It, &tfcfta£g5RU>X8 a©&<g&g£jW££.£ 
+ 1 ;fcfc©tiffig#)£gfe*± £ & * <fc -5 K . SBSI d €rH 
[0103] feLhoiMBrtt, ®$tyt¥m*5 1 
i §75-i't^ u>X8flijK:^7 h Lfcm&-a>, mo 

> y s titcwiclti bxmmz ti-s. &©-c&-5>„ 
[0104] (iff 2 mmmm m i « ». *^cd® 2 

[0 10 5] mfrfcWSOHJr***?^ 1-53?: 
t>A,rt*~^ifis 4 XLtt*)**— amS. m&) ft1n<D 

i~53* u#A"f 6 Ac&mmmuv b tc j; k> mm 

3i*£C£-C\ 77-f7-{ L->X8©A*fffi_h-C*-^ 

iX^*; ?^£->«¥flHt;3ft&©-t\ itj—teim 
fSftftZUZctifixisz. 

[0106] 'jU-U>X7i77-fr-fU> 
X8£©MK«tR©«ffl?"yXADP*EIBU *-* 30 
MT3TS7''JXADP©Wi A X £ &Bg-& 3 

0*t3^^5 1-5 szismz-tttcm^itmffiiciS)— 

[0107] $ 6(t t 1 ^fji-xitsrJH m-r 40 
«, ^©^vux^jritcH^r^^s 1-5 3*^ 

[0108] (Iff 3H»S8) BI19B, #^©|ff 3 

PIDIJJj&t**. £/c^©ffe©*#ift$/^coi>T<biff 

1 *«fc*J©gg £ Hltt-C* & . 

[ 0 1 0 9 ] m 3 5?*6}f$ffi©&gfCfctf SftiS^&gP 50 
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l*. If! 1 RVm 2 3SlfeJ$|g©«fc 5 tc U * $ it 

>X8©AS*ffif9JK:^©®R»^©^«:«if&-rS„ C 
©fci&, TBtC^&gfH*. 0«r^3R^-l 5 l*JMfrT* 
»-fe"^58at, *7-fe „ h 5 8 a*>6@Jr^ST- 1 
5 1 *'£Vm-?XMi£T&mmV£S 8 b £. i&j*885 8 
*»6H*t*59R*1 5 1 *»*R-9TX!3'i-53fc*aWtf 
5 8 ctfrhtaZ,. 

[0 110]*t»;h58att, ®Vttm&gtj;Z&& 

©b*t#**?- 1 5 1 *mmox c©*-fe h 5 

8a«, CPU (0m*BS) ^6©ft-^(CS-^^r3f^ 
<im!f8k*W&tt*WST^XFf-\ 5 1 4^10 ffiO. 
lfij£8S5 8 b«, *-t2 ^ h 5 8 a*P6iM<3 HiSft/cliJJr 
3fc¥*f-l 5 1 *MW3£©7fc&&tfaWT$iiT£. tSiM 
SS5 8 b *ji^>/cHSr31c^T- 1 5 ltt. 3t»BWt5 8 

c {c^A3n-cM^7t©^K±r@^3n^„ 

[0111] ftte, £J$gW5 8 c^K^jnfc^ 

flrft^SH 1 - 1 5 1 £*;-fe y h 5 8 a*>6SI!mj-f -SBiNC. 
3fe?8±*> t> Bfe*T ~t ^ 7c©HIJf ^sR^ 1 5 1. ?tet> 
%3£&mt5 8 dt«(Cfi^SnfcHJr*^*^ 15 1* 

[0 112] CCt, ij^z-j K5 8a«, KO^-OoIti 

8 b KSiBI-r •&«&&£ Lt fej;^., 
[0113] JW±©<k ^>5:*-fe v f- 5 8 a *fflt,>/d<S 
^, 77-f7-/ U>X8±©StS^©^N'>Ji-^ a > 
*«f^.S„ «Atf. Bli;J:5«:lHWI5«©@#f«Ftt*jf«J 

ffl-rs^-r^orfc. «^©sA^ffeft£ft/i^Uft 
*jffi^fcti-^> c £ k J: -5 r ^^%(Sf*fl3Bj^ff ^ c £ 
C©J:^(C^^-TT-f u>X8±©?sa^ 

©^••;x-^ 3 >*lt-?>-rC£tC«fc>). 77-f7-fl/> 

xs ©fH*ffW(ci2a^-s*6ftifin«"3 o^^^aucn 

w<Dm&K.-?^xwiw Ltcw, mmw. m-onmvtm 
w<Dm&ic~o{<>x&mmrj:it})m&$>2>. 
[0114] mtfrft^m* 1 5 1 %&&Tz-%.m$m5 

8ctt, m 1 56C7F"r^£pJfi|tC > *A-^ 7 ^58 

c©j£^k«, ^gtt^/x, ^ 

V?&#xmZ^-~iSLXto< Cti>mt C<Dt§ 
£\ 5^SStt5 8 c©i4(BiJr*^*TS^^®H-r^ 
^K«©«**»e@«f3l6^JR-7- 1 5 1 ?:§Sf5CiA5 
■Ct. ^1i^c*/N*-^ r 7X5 8 d©^©^(c«t:^-C. 
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M5 8c*f>S^t81K5 8 btC*fl/T**5> h5 8 
£K#«\ 26KMfff7a. 7 b<DIffl{C»Stl5 7-7 c 

*EHort,>*. mmi b<o'pu<ti,--fj 
©4>& < t 3 ;x7cWfc»«j$ #/ c o . %mtm 

m.lt — »©#B 9 fc »d>B<E 3 * c 4 * * «fc 9 K 
*CoTl>*. HSS5 7-7 c*Ct. &S&««7 3£B»W 

i^Kft-jX^S. ftfcT^-f Xffi«©fc«>CcaB£ll# 

TO^-caO. ^Sd«flt7 3 4»«iJ{cS9;WT*-5. 

[0 116] ibmc-?t,>riSHjrr*4, KaHMf7 2cc 
Jz-oXmmi aRW$P7 b©4>ft< if>-MXY-> 20 
7 h£fcl*XY**'h3tt-C (ZfftttJtettCcJRffi - 
5) v B*t*¥3R?l 5 1 KJ:oT#jfc$*i*K8iHtl* 
i77-^7^U>X8 ©A*fffi4 ©ftfi^fctf fcfrft 
5. — mMMf7 3(cJ;-at:37-7 etXYW 

h $ *T. JRWHB^fiMtefotfifTft 5 C 4 4) -c* 

[0117] |g«Mt*7 2(Cj;-,TB5fSP7 aRtf 

&»7 b©4>ft< 4fc— **Z*^ 7 Hcj:ot77 
T -f U > X8 ©AJf M±©JH9i*WI©;*:S 3 4PI£T 
•5. 30 

[0118] fcj±©«i: ^^cfg8lrt81«7 2.7 3 &jggtt 
fP3i*SC4«:j:«j, l/f 7©^$->KB0 
x^ 1 6©S3feffiT©M?§A^4^Hz>e*lifffigK: 

aBSE-rsc4#rss. ccf, fi/t>gi«, ?x 

■5x^1 6©R#E^KfcWSJ£«©^;£14*SlJ*-r 

J^A^^UHs^eti^-fT-f U>X8©&& 
{c»Wfc3>f t >-^3t^Jftl 0K$*tl€.^S3R©^ 
^ hSfcte^uhtc J; ->rpl£-r£t 4asr*5**. 7 

^^T^U>X8©SgatCia:Wfc'JU-U>X7=&«fi5c 40 
T**¥»3R©«B»ia»^to#« cite .tor. <t<P 
flSffiKft nttV nJ#B 4 ft 5 . 

[0 119] (jft4£fti£JB) 02 OK. *mn<D&4 

xtntmmm 1 xtt0flUD8iE4ra&?*s©'?fftt 
-r s sist}©^ k#^t $ . 

[0120] spr4Si*fiJKas©iig{c*jtf s y v- u>x 

2 0 7«> — *f©U>Xf¥2 0 7 a, 20 7 b#>£>ft£ 
X-AU>X4ft-?rfc9. X-Afg«j«»2 0 7 dK 

«fc-or77-YT-Yu>X8fcigsj-rsMB^^©-y-^x so 
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*Sl[i0©-r^c<tAir#2,<t5{cftr>r^.&<, x-a 

tmhWM2 0 7 d«. A^jSn/cX-Afg^tCiDOr. 
y U-U>X2 0 7«tSMU>X|f2 0 7 a. 2 

0 7 b£j&gX-Aa&f£3-t±&Ci*<rs*£. S/c. ffi 
U>X8¥207 a, 2 07 b©4 > ft<4&lo&, m$h 
ti«2 0 7 eK<fcorm&r;£i»3tfSc4#rirsj: 

Mc&otKS, C©«fc-51C. l/>XSf2 0 7 b^j* 

r#s& $ s c 4 cc j; ■? r 7 7 r -i u > x 8 ommvi 

■Hflwweja: or KMMM&ftiOHri- s 4 c >o fcMflM* bj 
ffectft*. 

[0121] £/c. n>f r >-y-*^2 1 Ofc. -*f© 
U>Xgf2 10a. 2 1 0 b*»6ft£X-AU>X4ft 

otm. */c> *isi twtt&ea&f-b 1 ~5 44© 

~5 41*. ffl»»Jtc#fc*£{b3-ttS:/yXA*«fttf 

u>Xcch#^^ 4 c 4*sr # •?>. 
[0 1 2 2] ttftCC-3lvtiftlBTS4. 36«l3&»6©* 
£BSSR?2 1 §Iot|6|jlrifS^5 1 -5 4 
KAItr*,, COBJttE^^- 5 1-5411, 0 1 (C^ 

•T 4 Rfil© 6 Atcj; -o rffi©lsiJiT7fe^^i35 
*5I1)Bfcft-9T*»»>. ffiSO@»rftft*ftt**-r*** 

a5^4^ts-rsc4*Jrt-2>„ z<Dg>ytm&fr>t>3tiii2 

titc^m.^ 'J U-U>X2 0 7-C*7K3h, BfSI©fig 

ajM^r^^-rr^ u>X8«:AWf -So c©77-f7 

■<U>X8it. 01GC7jrr4|I]&©U#'.»U>''f6B{Cj:o 

r-y x^*jgft sffe©^ 5 -r r -r u >x4£&oj#bk: 
ftort^. ^7-fT-i , u>X8©S i ftHffliJr«. HMW 
ftM*jK*iffM3tl. C©ffi7fei®^6#liS!3tl/c^m 
», 3>f>t*?I2 1 0?:Iot'JU-31c?f 1 2 

tcA*fu s 1 3rs*t3ti-5„ yu-xa*xi2 
sy?7- i 34ffljtbfc7tm«. u^^^xk^^^ 

1 4(c^3*a/cA^->4SS^ci^-tcM?§-r.5 0 
fej— ISB^$n/cU?i';UX»v^^ l 4±©>-n-*-> 

6{CSMj^3n^ 0 

[0123ICC-C, yix- lx>X2 0 7». JStU&ffiS 
4^Jg-r^)C4CCJ;f) > 7 7'('r'('U>X8©ASfDS± 

«:^©A$3rMH^-r«>c4*sr#€.. c©b$, 

y U-U>X2 0 7raj&T£— ^©U>Xi¥2 0 7 b 4 

!4Sz:«:7fef**iS]^!fts#s. c©cfc^tcu>X2 0 7 
b£?fc5:Lr#ft!j;*-t*£c4tt:J;'3, X-AU>XrS> 
Sy U>X2 0 7©T r -YX h—>a>£^ti*l2\ 
Jf^3n2>^©liStrti€./c»f). 77-^7-{U>X8 

©A*tMJr©&£ t3E*»-r c 4 *ir s -s . c ntc £ o , 
^ 7 -< r 4v > x 8 (DMtomm-cnm s n ^ Jistiftft b 
itas*^ b o . ffi3feas©t*;ss*i)SB-r s c 4 *^r t s . 
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sew:. ffifcaK&cg^ta^si. ^x^utoM^A 

[0 12 4] 36«c. 'J U>X2 0 7^«Jj£-r*# 
l^>Xf¥2 0 7a. 2 0 7 b£X-Aii»j«fli2 0 7 d 

U>X8©A&ffifc:teW£IgH8^©lMX. 

^ *> h ? =7 a 7 ■< u > x 8 ©*t WMKc ms n m 

^©A#$*IH^-rSCi*i-C#^>„ X-A|g io 

wmm2 o 7 dtciorH^cDA^s^is^-r-sci 

tcJ: «3 , 1 4±rMB^A-7*5ii;/ciS^j:i'(C*j 

l<>r«, ±ietisi*iK^ibt8tit2 0 7 etCcfc^ryu- 

U>X2 0 7©U>Xg?2 0 7 b £S!j#>3" C <t GC «fc 9 . 

[0125] ft*. JbRMr4XMM® u u-u>X2 

0 7-Ctt, X-A|g«j«»2 0 7 dKJ;oTX-Aig$ 
*XJEU S«rtRflt2 0 7 etcj;^-C7^^r-< U>X 

tjRwy»©55DEr*seE"r4s^Ktttti>. x- 20 

AigftMJf 2 0 7 dCCto-CX-Afg^^jg-rS/cW 
-C«><fc<. H»l«8tiJ2 0 7eK < tot77-/r-f U>X 

[0126] (9*5%M0&jB) 02 1 fit. *I6WCD^5 

[0127] sr5^*fij$B©$!g{ctows y u- u>x 

3 0 7«. — 3tf©W>Xf¥3 0 7 a. 30 7 b*Pfc&o 
t*j?k mwtm 3 0 7 dtCj:-,T^^^f>h{4 30 

[0 12 8] l» U-U>X3 0 7<Df>hteS i &gBS5-r 
fg«J«*3 0 7 d*»^$-ii-rMU>Xgf3 
0 7 a. 30 7 bC>rtl*»— ****WSn$KcaWlS-tt 
£. 

[0 12 9]-*. y U-U>X3 0 7<DMUglEIB%RI 

fflrrSBKctt. Wft«M»3 0 7 d*«)f¥3#rpiu>X 
S¥3 0 7 a. 3 0 7 bOraPg^ia^-TS, C©P£, 'JU 
-U>X307^f*i Uro««^lf*ia«f*sf3RT- 
5 l©a«BCC««^R3*-S<t9fc. WU>X»3 0 40 
7a. 3 07 b*±*40"C*#*iaj{CSf«l3i±i. 
[0 13 0] 02 2&D-'02 3«. IES&^3 0 7dtc 

.tor >; u-u>X3 0 7©^8§«4»e> hffia&H 

Hp0fctg^«:*JW5, 7 U>X8©A#^ffiffl"JT 

[ o 1 3 1 ] @2 2 (a) he. mmv$>i>mtn<Dmmm 

«IAl4^. 02 2 (B) ». M*BBit^f>hfi 

^©iRig0^©ft§Bj«« i A2=&^-r„ mwm 3 0 7 d 

KJ^Ty U-U>X3 0 7©J»j£!®)K>fcr>|-tftB* 
BUST &c<fc. Jfc«ttW3ttJffi9!<gJ«i Aa*»6tk« so 
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*J. y U-P>X3 0 7©M.*ISSI*^<T^Ji^. H 

s»oj«>»«m«. mmomwmm i au: o t>/j\$ < 

ft*. 

[0 1 3 2 ] 02 3 (A) tt. i8tKr&£^*7J©|?pj$i 
«I A3«ctU 02 3 (B) tt. Mb^BBBoM8Sfft<D 
miffi& 1 A4*7j*U 02 3 (C) tt. f>H4g© 
S8fBf£©flPJJ$gfe:!c I A S^^kr „ 

[0 133]i23 (A) ii23 (B) ©itiSfCJ: 9 
WP.frft.fc^K:. Ig«i8&«3 0 7 dKioTy U-U-> 
X3 0 7 <D4fc£UBt«M0-r & C i"C. JfcfgftWS ftffg 
I A3£tB<K<C^0fcM?^*$ I A-tfC^HTi* 
SCi^*>S. $£^i8BJl©l*9ffliJ©g<b?MliJ© 

&££it^3tf r£#©-y--<X£jS:a^irrsc <t#-c 

[0 134] Sfc. 02 3 (A) £02 3 (C) ©tt*H 
<ej:»>W6jO»ft-J:5K\ fgtt«gflt3 0 7 dttJ:->-cy U 
-U>X3 0 7©b'> H{4g?riSg5T-2,Cir. MM 
US I A3©tS^tt*^Ml,/dfglpi«lsS I A 5£f#-5 

[0135] *Mt^SS"C«. IEStlgMi3 0 7 d K«fc -? 

x y u-u>X3 o 7©*usreHK>tr> h&g^a^ie 

-£<,>&©-?. 7 5>fT^U'>X8?:*-5,SS©gi 
K*fe-ornJ^CMBg-r2>C<fc*5-C|e5©-C. 3fcS«3c 

[0 13 6] ***60S|-C«. 7 7 -fr-{U>X 

8*^-r^>s^u>x©<i». -r^*5%«^S!*3 

©tH*fMfflij(cieg$n*^o*Bjapip^o t-r-sg-e 
&ft<. u>x8«:ASfr-2>*m©-y--<x^ 

l«.WA7©M4fi<m5Ci*i-CtS„ C©C 

[0137] y ; ?JTJl>>X8$ : ffil$.?Zmmi'>X 
(i. -a©S3*Sd-C*SiE^ffi?ffi?:W-r?.4>©<J:<S 

Ri-T-Si. U>X8^ft(Cj; §a»ffi^N 

«. 

N=7t-R , -/d' (I) 

X-^-TLhti*,. */c. •J*r47 4 U>X8©iai22^IiS 
•T-2>S*U->X©{i^!N.«. *j*5j:* 
N, = 27tR/d (2) 

i^s. ctt6iai2©gftu>xte. sp^wtc^sn 

S©T. MB3A7©JlS<b^SnJfi6tt*s*.S„ ^j22©— 
ogm^XCCcfcoT^OSM^A^te&A-Cl 0 0% 

©Bjftet4*s*s*5. ^ia-cti^^i^a^iK a 4 

©r. ^D^t?6*>d>%< ao, «e»W%^SK«>/jNS 
U>X(Cj;ot4t5PlA7©ifB. l/3iga<!: 
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(1/3) • (2/*:) 1/1 ■ (d/R 
<hft£. ( 1 ) . (4) 5£cfc9 

N>tc • ( 1/3) ,/J x (2/tc) 2/4 
x (0. 0 1) -""=24 9 (5) 

ift3 00£j®*£<!:. iiA7©84«t6^5. 1$ 10 
[0138] j£5e§*©R3£&g©«£. -- XDJH 

[0 13 9] «±©«WT?». ^2©^7 , t-^*;H'> 
^l/-*iLT7 5-f7-fU>X8 4ffll,>5)S^(c-5 

>f-yu-**ffll»SC44t?*4; S24«, SS2© 20 

zzm^fcmmzfjk-?. c©*&-£. mtrftrm+b 1 

K-f>f^l/-jr40 8a ©MMftSIBF F «0f3<Dftg 

e^-cmawtcRnw-rs. p» F-f>7-^u-*4 o 

8 a ©AWSffliHctt. n>f t >-y-U>X4 0 8 b#|Bg 
3ftT*5i). ay F^>f^U-*©AI*4£©iS#{C:}£ 
iSffifcJ&JSTS. n»p-f>f?U-*408a 
©HJWiHtt. V+Vh-lvA^ Kfcffl^L. 7Xi-14 
£&&fc{4H£&oTl>&. Hin©JSEt?6 t 'JU-U 30 
>X 3 0 7 £ 2 ?¥© U- >XT?fltSS LT£U&8E8B> t'> F 

[0140] RJb©JS5*HM"Ctt. f& 1 Off?- 4 

**. CtliCf(:it7 7-/7-fU>X^5C<i:*l-Ct 
& t <!: «S 5 £T' *>&(,>„ 

[ 0 1 4 1 ] «±©f&5 MWIVtt, >J b- u 
>X 3 0 7 £ 2 1¥© U- >XrflWE L,-C«U58E!SB> f> 1 
&E£f3g5LT y U-U>X3 0 7£3f¥©U 40 

-f408 a©^BJ©f-Hr>tt^fi|«-r^C<i:*>-C# 

[oi42] &L±mim Ltcm i ~*5se»jg»«:*»t>-c 

%M 1 £ It, r Fi+^U- if ($ 

S:248nm)^A rFx+i/vU-f (ifeg : 1 9 
3nm) ?, 1 8 0 n m&±©J$B8ft-r&:b*>S 

3fe*WSCi*!-C*5, C©Jg^. HSnfc^ift^ 5 
1~53, 15 1tt, «lffi^7X-CfS)(t5Ci 

50 
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(1/3) • (N.) '"/N<0. 0 1 (3) 
£&&!&B#*&. .fcoT. (1). (2). (3)5£ 
J:*) 

) J/l <0. 0 1 (4) 
[0143] fcfc, my&tt U200n m«T©«S 
€:fflC^i#^«C(i, @t»T7t^^5 1-53. 1 5 1 * 

H# K-X^tifcS^^^X. «tii*fc©SK*i 12 0 0 
KfeTF-caoOHaiggas 1 0 0 Oppm^iTA-SSl? 
2f5X fit j§*fc©ae#s 1 2 0 0 KtrpCao*^^- 
iSKaU X 1 0" molecules/cm 1 U±X'&Z>43$k*jzr 

x mmkjm&.w 1200 KU(Tr*^^ig?iia*s5 
0 ppmWT-c* €,53?^/^ x . so*i»i»s!i©aa# 1 2 

0 0 K«Trao4c*^|ffig;*J I x 1 0 "molecules 
/cm s feLfCMo^J5fl:*S5 0 ppntTF-Cifc £53*2/7 

LA>„ 

[0144] CCC. ffim&mU&tfi 1 2 0 0 KJiTFT* 
IL-oOHSfiggAi 1 0 0 0 ppmy±-C*^,5^7^tC 
o(,>T«, *BIUlSiAfcJ;*^Fit^2 7 7 0 2 2 4^fi 

mcMmZ nrfeo , flfjt&jei&ga* 1200 kjutf-c 

1 x 1 0 17 mo1ecules/crfJM±-CS> 

&53?#5x «jsfcjEi&&# 1200 KOT?*o)t 

s^SS*S5 OppmWT-C&S 531^-7 X. SCfltitfc^ 

ias*i 1200 K«Trao7j<m5>T-?litt^ 1 x 1 o 17 

molecules/cm , «±-ca-o^m?Sa* ! 5 0 ppmWTT* 
*S3?^?^«:-3i»rBv *!SW^AK:<fc.5!|fffF^2 9 
3 6 1 3 8^f&*HCHij*S*vt<,»3. 
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